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The Problem  

Å Indiana consistently worse than the U.S. and national goal every year 
o IN  - 7.7 per 1,000 (2011); 6.7 (2012); 7.1 (2013)  

o U.S.  6.1 per 1,000 (2011); 5.98 (2012) 

o Healthy People 2020 Goal 6.0 per 1,000 

Ɇ Black ɀ White infant mortality ratio was 1.8 in 2011,  2.6 in 2012 & 2013 

Ɇ Hispanic rates have been extremely unstable, true problem is not 
understood 

Ɇ Cause-specific infant mortality rates differ among subpopulations 
making prevention and intervention efforts very complex 



2006 2007  2008  2009  2010  2011  2012  2013  

United States  6.7  6.8  6.6  6.4  6.1  6.07  5.98    

Indiana  7.9  7.5  6.9  7.8  7.5  7.7  6.7  7.1  

Healthy People 2020 Goal  6.0  6.0  6.0  6.0  6.0  6.0  6.0  6.0  

0.0  

1.0  

2.0  

3.0  

4.0  

5.0  

6.0  

7.0  

8.0  

9.0  

R
a

te
 p

e
r 

1
,0

0
0

 L
iv

e
 B

ir
th

s
 

Infant Mortality Rates, United States & Indiana 
2006-2013 

Source: Indiana State Department of Health, Maternal & Child Health Epidemiology Division [Feb. 11, 2015] 
United States Original Source: Centers for Disease Control and Prevention National Center for Health Statistics 
Indiana Original Source: Indiana State Department of Health, PHPC, ERC, Data Analysis Team 

*** 

***US 2013 IMR pending 



Source: Indiana State Department of Health, Maternal & Child Health Epidemiology Division [February 11, 2015] 
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Indiana Infant Mortality by Race 

2002-2013 



Note:  Hispanic ethnicity can be of any race. 

 Source: Indiana State Department of Health, Maternal & Child Health Epidemiology Division [February 11, 2015] 

2002 2003 2004 2005 2006 2007 2008 2009  2010  2011  2012  2013  

Total  7.6  7.4  8.1  8.0  7.9  7.5  6.9  7.8  7.5  7.7  6.7  7.1  

Non-Hispanic 7.6  7.6  8.0  8.0  8.1  7.6  6.8  7.8  7.4  7.8  6.6  7.2  

Hispanic 8.0  5.6  9.0  8.1  5.2  6.8  7.8  7.4  8.6  7.4  8.1  7.3  
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Indiana Infant Mortality Rates by 
Ethnicity, 2002-2013 



What is PPOR? 
Ɇ Analytic framework for investigating and preventing feto-infant 

mortality at a local level 

Ɇ Widely used by health departments and supported by CDC, March of 
Dimes, WHO, and CityMatCH 

Ɇ Six stages: 
ɀ Assure community and analytic readiness 

ɀ Conduct analytic phases of PPOR 

ɀ Develop strategic actions for targeted prevention 

ɀ Launch new prevention initiatives 

ɀ Monitor and evaluate the approach 

ɀ Sustain stakeholder investment and political will 

Ɇ Used to identify opportunity gaps, guide further investigations, and 
focus prevention efforts  

 



Analytic Phases of PPOR 

ɆPhase 1: Identifies populations and periods of risk with 
excess mortality  

ɆFeto-infant mortality mapping for Indiana overall 

ɆFeto-infant mortality mapping for subpopulations of Indiana 

ɆCompare reference population to study groups to calculate excess 
mortality and identify opportunity gaps 

 

ɆPhase 2: Explains excess mortality and identifies 
important risk factors  



Phase 1 Materials & Methods  

Ɇ 2011 Data 
ɀ Live birth certificate file 

ɀ Fetal death certificate file 

ɀ Linked birth -infant death file 

 

Ɇ Two Dimension Analysis 
ɀ Age at death 

ɀ Birthweight  

 

Ɇ Study Exclusions 
ɀ Excluded fetal deaths < 24 weeks 

ɀ Excluded live births, fetal deaths, infant deaths < 500 grams 

ɀ Excluded implausible birthweight /gestation combinations 

ɀ Spontaneous and induced abortions do not receive death                         
certificates  and are excluded from PPOR analyses 
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PPOR Intervention Model  

Maternal  
Care 

Newborn 
Care 

Infant  
Health 
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Prematurity 

Preconceptional Health 
Health Behaviors 

Perinatal Care, etc. 

Prenatal Care 
High Risk Referral 

Obstetric Care, etc. 

Perinatal Management 
Neonatal Care 

Pediatric Surgery, etc. 

Safe Sleep Position 
Breast Feeding 

Injury Prevention, etc. 



Study Population  

Ɇ Indiana Overall 
ɀ Mother IN resident at time of delivery 

ɀ 2011 live births, >= 500 grams 

ɀ 2011 fetal deaths, >= 500 grams and >= 24 weeks gestation  

ɀ Death cohort ɀ All infant deaths that occurred in 2011, regardless of 
year of  birth (2010, 2011), >= 500 grams 

 

ɆSubpopulations 
ɀWhite, Non-Hispanic 

ɀ Black, Non-Hispanic 

ɀ Hispanic 



Internal Reference Group  

ɆPurpose:   Underlying assumption is that if the reference 
group can have low mortality, the study group should also 
be able to reach that goal 
 

Ɇ In general, rates tend to be lower for white, well-educated 
women between the ages of 20-35 
 

Ɇ2011 Indiana internal reference population, defined by 
maternal characteristics: 
ɀ 20 years of age or older  

ɀ 13 or more years of education  

ɀ Non-Hispanic, White  

ɀ )ÎÄÉÁÎÁ ÒÅÓÉÄÅÎÔ ÁÔ ÔÉÍÅ ÏÆ ÂÁÂÙȭÓ ÂÉÒÔÈ 



Phase 1 Results 



Numbers and percents of unknowns/missing for live 

births, fetal deaths and infant deaths ineligible for PPOR  

Infant and Maternal Characteristics 

  Live Births Infant Deaths Fetal Deaths 

  Number % Number % Number % 

Total Deaths 
NA NA 

n = 651 
NA NA 

Unlinked Deaths 52 8.00 

All Births, Linked Infant Deaths, and Fetal 
Deaths 

n = 83,750 n = 599 n = 764 

Birthweight 65 0.08 8 1.34 89 11.65 

Gestational Age 87 0.10 1 0.17 61 7.98 

Gestational Age or Birthweight 122 0.15 9 1.5 91 11.91 

Age at Death NA NA 1 0.17 NA NA 

All PPOR Eligibles* n = 83,427 n = 450 n =  295 

Age 51 0.06 0 0.00 2 0.68 

Education 286 0.34 10 2.22 3 1.02 

Hispanic Origin 152 0.18 2 0.44 1 0.34 

Race 217 0.26 2 0.44 0 0.00 

Any of the above 674 0.81 14 3.11 5 1.69 

NA = Not applicable characteristic for live births and fetal deaths 

* = These events meet PPOR study requirement and are not missing values for essential data elements 

Source: Indiana State Department of Health, Maternal & Child Health Epidemiology Division [2014] 



2011 Indiana Feto-Infant Mortality  

Fetal Death 
>=24 weeks 

Neonatal 
0-27 days 

Post-neonatal 
28-364 days 

500-1499 
grams 

Maternal Health/Prematurity 
270 deaths 

3.22 

1500+ grams 

Maternal Care 
168 deaths 

2.01 

Newborn Care 
59 deaths 

0.70 

Infant Health 
248 deaths 

2.96 

Feto-Infant Deaths = 745 

Live Births + Fetal Deaths = 83,722 

Overall rate*: 8.90 per 1,000 live births and fetal deaths 

*The sum of the four periods may not exactly equal the total because of differences due to rounding 

Source: Indiana State Department of Health, Maternal & Child Health Epidemiology Division [2014] 



2011 Internal Reference Group  

Fetal Death 
>=24 weeks 

Neonatal 
0-27 days 

Post-neonatal 
28-364 days 

500-1499 
grams 

Maternal Health/Prematurity 

2.46 

1500+ grams 
Maternal Care 

1.64 
Newborn Care 

0.68 
Infant Health 

2.24 

Overall rate*: 7.03 per 1,000 live births and fetal deaths 

*The sum of the four periods may not exactly equal the total because of differences due to rounding 

Source: Indiana State Department of Health, Maternal & Child Health Epidemiology Division [2014] 



2011 Excess Mortality  

IN vs. Reference Group  

Maternal 
Health/ 

Prematurity 
Maternal Care Newborn Care Infant Health Total* 

Indiana Overall 3.22 2.01 0.70 2.96 8.90 

Reference 
Group 

2.46 1.64 0.68 2.24 7.03 

Excess Rate A 0.76 0.36 0.02 0.72 1.86 

Estimated 
Preventable 
Deaths B 

64 31 2 60 156 

* The sum of the four periods may not exactly equal the total because of differences due to rounding. 

A = For each period and total, excess rates are the rates for the study population group minus the rates for the internal reference group.  

B = Number of excess deaths is the excess rate multiplied by the number of fetal deaths and live births divided by 1,000.  

Source: Indiana State Department of Health, Maternal & Child Health Epidemiology Division [2014] 



% Distribution of Overall Excess Mortality  

IN vs. Reference Group, 2011  
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Source: Indiana State Department of Health, Maternal & Child Health Epidemiology Division [2014] 


